SECTION 3

QUESTION 2: Based wupon the technical judgment of the peer review panel:
A) Are the modeling approaches suitable for representing the relevant external force functions
(e.g., hydraulic flows, solids and PCB loads, initial sediment conditions, etc.), describing
quantitative relationships among those functions, and developing quantitative relationships
between those functions and PCB concentrations in environmental media (e.g., water column,
sediments, fish, and other biota, etc.)? B) Are the models adequate for describing the
interactions between the floodplains and the River? C) Are the models adequate for describing
the impacts of rare flood events? D) Are the models adequate for discriminating between
water-related and sediment-related sources of PCBs to fish and other biota?

3.1 EXTERNAL FORCING FUNCTIONS

The approach proposed in the MFD to specify the rdevant externd forcing functions for
the modds are generdly adequate for this sudy. Watershed smulations, usng HSPF, will be
driven primarily by meteorological inputs.  Output from HSPF, ie., tributary discharge and
sediment loads, will be transferred to both EFDC and AQUATOX, where it will be used as
externd forcing (i.e., modd) input. A variey of externd inputs will be specified for use in
EFDC's hydrodynamic, sediment trangport and abiotic PCB transport cdculations (e.g.,
bathymetry data and sediment bed properties). Smilar to HSPF linkages, output from EFDC
will be transferred to AQUATOX and used to specify sediment resuspenson and depostion
fluxes, horizonta and vertica dispersion, flow between segments, and other transport processes.

Generdly, the linkages between the HSPF and EFDC are adequate. However, a number
of potentia problems exist with the linkages between HSPF and AQUATOX and between EFDC
and AQUATOX. A complex procedure for trandation of the differing characterizations of solids
among the models is discussed in the MFD (pages 459 to 460). Three sediment-size classes,
representing cohesve and non-cohesive sediment, are smulated in EFDC.  Information on the
trangport of these three dze-classes is tranderred to AQUATOX after processng of the
information to trandate the dze chaacterization of solids into the organic/inorganic
characterization required by AQUATOX. Smilarly, HSPF output is processed to provide
linkage information on suspended organic metter for input to AQUATOX. The potentid exigts
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for an imbdance in organic and inorganic solids between the modds because of this complex
linkage. Moreover, temporal and spatid collgpsing of EFDC reaults for use in AQUATOX may
be problematic. EFDC will include floodplain effects, while AQUATOX neglects the
floodplains, and this inconsstency in the numerical grid domain may cause dgnificant erors in
AQUATOX results. In Woods Pond, the three-dimensond results from EFDC, which will use 3
to 7 verticd layers, will be collgpsed verticaly to produce input for the two-layer AQUATOX
model (i.e., epilimnion and hypolimnion layers). This type of veticd collapse could be
extremdy difficult to do correctly because of gpatid and tempord variations of the EFDC-
predicted thermocline.

Modeding PCB fae with separate models does not add sufficient vaue to the modeling
effort to judify the added complexity in modd linkages and, consequently, the uncertainty in
modd cdibration and projections. The USEPA should consder conducting PCB fate
cdculaions only within the EFDC mode framework. EFDC has the capabilities of smulating
not only PCB fate, but dso phytoplankton dynamics. Hence, EFDC can smulate the impacts of
phytoplankton on PCB faie. Conducting PCB fae within a sngle modding framework will
minimize the modd coupling problems described above and better ensure that solids and PCB
mass continuity are maintained during both the modd cdibration and projection periods.
AQUATOX could then be used to amulate bicaccumulation in invertebrates and fish and would
amply require results of EFDC sediment and water column PCB cdculaions. This type of
coupling has been successfully agpplied by the USEPA and others in a number of systems,
induding the Fox River/Green Bay and Hudson River (Bierman et al, 1992; Connolly et al.,
1992; DePinto et al., 1993; HydroQual, 1995; TAMS et al., 2000; QEA, 1999).

3.2 INTERACTIONS BETWEEN FLOODPLAINS AND RIVER CHANNEL

The ability to moded interactions between the channd and floodplain is highly dependent
on the numericd grid used in EFDC. The grid to be used in the RiverinelHoodplan (R/FP)
modd is not specified in the MFD. According to the MFD (page 443), three different types of
numerica grids will be evduated usng data collected from the test reach, which is located a
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short distance upstream of New Lenox Road Bridge. These tests will be used to determine the
“optima” grid for the R/FP modd. While this approach appears logical and reasonable, the
tests, and the associated design of an optimd grid, may focus too heavily on reatively fine-scae
hydrodynamic and sediment transport processes that may not be sgnificant at the scale at which
PCB fate and transport must be represented in the channd and floodplains. The numericd grid
desgn should focus on: 1) ensuring that the grid resolution is commensurate with avalable data
for the entire R/FP domain, not just the test reach, and 2) the scde of the sediment management
questions being addressed by the model.

PCB fluxes between the channd and floodplan will be cdculated in EFDC and
trandferred to AQUATOX via modd linkages. Differences between the within-channe PCB
concentrations calculated by AQUATOX and EFDC may create PCB continuity problems as the
EFDC channd-floodplain fluxes are passed to AQUATOX. For example, if, for a period of
floodplain inundation, the within-channel water column PCB concentrations caculated by EFDC
are higher than those cdculated by AQUATOX, then the floodplain PCB fluxes passed from
EFDC to AQUATOX would over-egimate the flux of PCBs to the floodplain with respect to the
AQUATOX gmulation. In the extreme case, the EFDC-cdculated PCB fluxes could exceed the
mass of PCBs within an AQUATOX segment and result in negetive PCB cdculaions. Agan, to
avoid this continuity problem, the USEPA should consder conducting PCB fate cdculations
usng the EFDC moded only. If it does not do so, however, then, a a minimum, procedures
should be developed to ensure the maintenance of PCB continuity between EFDC and
AQUATOX.

33 IMPACTS OF RARE FLOOD EVENT

Predicting the impacts of a rare flood in the Housatonic River is dependent on the
numerical grid used for the hydrodynamic and sediment trangport models. The MFD does not
specify what type of numerical grid, or the associated resolution, will be used in the R/FP moddl.
Therefore, it is difficult to determine whether or not the modd will be adequate for smulating a
rare flood.
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The MFD dates (page 3-49) that floodplain soils may be resuspended during large flood
events and trangported to the River channd. No evidence of this phenomenon is presented in the
MFD. In addition, methods to modd floodplain soil eroson are not discussed. This process
could be quite complicated and Ste-specific data would be needed to provide modd parameters

for s0il eroson.

3.4 WATER-RELATED AND SEDIMENT-RELATED SOURCES OF PCBS TO
BIOTA

As described in Section 2.5 above, the structure of the food web used to describe PCB
bicaccumulation will be sendtive to the results of the biomass cdculations, which in turn are
relatively uncongrained by dte-specific data  This means that AQUATOX may not discriminae
appropriately between sediment and water-related sources of PCBs to biota  Specificdly, the
relative importance of sediment and water column-based PCBs to the food web may bear little
relaion to the feeding preferences as entered into the modd, because of biomass dynamics. To
the extent that sufficient biomass remains in the system to permit each species to consume prey
according to that species preferences, as specified by the user, the biomass predictions provide
no added vdue. To the extent that the biomass cdculations modify those inputs, they do so with
no indication of the redlism of the modification.

For these reasons, the USEPA should not use the biomass cdculations in computing
feeding preferences. Rather, as discussed in Section 2.5, feeding preferences should be input by
the user, based on dte data and published studies of the modeled species in Smilar water bodies.
Uncertainty in the food web dructure should then be explored in sendtivity and uncertainty

anayses.
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